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[57] ABSTRACT 

A flat battery has a flat generating element which is 
sealed and sheathed within a two-fold electrically insu- 
lating sheathing fllm, and positive and negative termi- 
nals are provided on either the upper or the lower sur- 
face thereof. The capacity of the battery per unit area is 
increased, and either the positive or the negative termi- 
nal, which can extend along the inner side of the fllm, 
can be reduced in size and simplified. 

10 Claims, 6 Drawing Figures 
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the positive and negative terminals. Another construc- 

FLAT BATTERY tion in which positive and negative terminals are in- 
stalled on one surface of the flat battery is disclosed in 

FIELD OF THE INVENTION Japanese Laid-Open Patent Application No. 

Thepresentinventionrelatestoaflatbattery wherein ^ 15042/1973 and in this constniction the battery itself 

a nat generating dement is sealed and sheathed with a has termmals on its upper and lower sides, a portion of 

sheathing film and both positive and negative terminals one terminal being extended to the other, whereby the 

are installed on one surface of either the upper or the positive and negative termmals are installed on one 

lower portion thereof, and the invention provides a fiat surface of the completed flat battery. Thus, structurally, 

battery whose battery capacity per unit area is high. it is necessary to make one terminal portion longer and 

larger, the construction being complicated. 

BACKGROUND OF THE INVENTION t^ere has been desired a battery wherein both 

With recent reductions in the size and weight of bat- positive and negative terminals are installed on either 

tery-using equipment, there is a pressing need to reduce the upper or the lower surface of the flat battery and the 

the size and weight of batteries and to reduce their battery capacity per unit area can be increased while 

thickness. Various types of thin batteries have been either the positive or the negative terminal extended 

proposed for use in such equipment. Among them is a inside the sheathing fihn is small in size and simplified, 

flat battery wherein positive and negative terminals are ctimmahy OF THE INVENTION 

vertically put together with a separator interposed SUMMARY OF THE INVENTION 

therebetween and the assembly is sealed in a sheathing present invention is characterized in that a 

film of multilayer construction mainly using a resin film. sheathing film serving as an electrical insulation and an 

The sheathing film used therein has a laminate form in anti-electrolytic solution, e.g., aluminum film is lami- 

which a thin aluminum film is interposed between poly- nated between polyester films, both positive and nega- 

ester films and these films are integrated together, and tive terminal holes are formed in one surface of the 

disposed on the innermost side is a heat-sensitive adhe- 25 ^^^.f^j^j sheathing film having a film-like heat-sensitive 

sive agent layer in firm form. The upper and lower adhesive layer disposed on the innermost side, positive 

surfaces of this sheathing film are formed with through- negative collectors are disposed to close said posi- 

going holes, and exposed portions of positive and nega- ^i^^ negative terminal holes from inside to allow the 

tive coUectors thermally bonded to the inner adhesive exposed terminal hole portions to serve as positive and 

layer on the sheathing film are used as positive and 30 ^^ ^^^^ terminals, one of said positive and negative 

negative terminals. Disposed on the positive coDector ^^nectors together with said sheathing film is bent to be 

thermally bonded to the sheathmg film is a positive ^^j^^ ,^ ^^^^ ^^^^ ^ ^^^^ ^-^^ 

acuve material and disposed on the negative coUector is ^ generating element consisting of 

a negauve active material. „ positive and negative active materials is enclosed in the 

pylene non-woven fabnc interposed thereben^^^ 35 P ^ 

separator serving as a liquid retammg matend as weU^ ^ ^ 6^ JS^negative terminals 

An electrolytic soluUon, e.g.. an morganic salt, lithium ^ . h ^„^f^^Zr^f fiat Kot 

borofluoride, dissolved in y-butyrolactone. which is an ^^^Posed on the same plaijar surface of the flat bat- 

organic solvent, is injected into the separator and posi- ^^^^^ 

tive active material, and then the periphery of the 40 brief DESCRIPTION OF THE DRAWINGS 
sheathing film is thermally bonded for sealing. This . a« 

construction in which positive and negative terminals 1 is a plan view of a sheathing film used m an 

are disposed on both the upper and lower surfaces of the embodiment of the present myention; 
flat baJtery encounters some problems in the use of the FIG. 2 ^ a top view showmg positive and negative 
battery. That is, the thinness of the flat battery cannot 45 collectors disposed on the innermost side of the sheath- 
be effectively utilized when the battery is used. For ^"|,?L"^'^ . . . , * • « ■ i * 
example, suppose that the flat battery is 1.5 mm thick FIG. 3 is a top view m which an electncally msulat- 
and that the plate spring-like terminals of tiie battery ing sheet is bonded to extend from the middle of the 
receiving case installed on battery-using equipment are sheathing film to the extension of one collector so as to 
2 mm thick, tiien the clearance in tiie interior of the 50 cover the same and a negative active material is stuck to 
battery receiving case will be required to be at least 5.5 one collector; . , . 
mm. so that the thinness of the flat battery is not effec- FIG. 4 is a top view showmg a positive pole agent 
tively utilized. Further, in this case, the flat battery will extending across the other coUector and across the 
be located in the middle of the battery receiving case electrically insulating sheet; 

whUe it is held between the plate spring-like terminals 55 FIG. 5 is a top view in which the sheathmg film 
within the battery receiving case, so that the area of together with one collector and electricaUy msulatmg 
contact with the bottom plate of the battery receiving sheet is folded in two and the three sides of tiie sheath- 
case is reduced, leadmg to instability and positional ing film are heat-sealed; and 

deviation. Thus, a construction in which botii positive FIG. 6 is a sectional view of tiie flat battery taken 

and negative terminals are installed on one surface of 60 along the line A-A' in FIG. 5. 

the flat battery is advantageous in use. An example of a DETAILED DESCRIPTION OF THE 

construction in which both positive and negative termi- PREFERRED EMBODIMENT 

nals are installed on one surface of the flat battery is 

disclosed in Japanese Laid-Open Utility Model Appli- FIGS. 1 through 6 illustrate the assemblying process 
cation No. 91065/1980. With the disclosed construe- 65 for the flat battery of the present invention. In the fig- 
tion. however, the battery capacity per unit area cannot ures. reference numeral 1 denotes a sheathing film hav- 
be increased because of limitations imposed by the bond ing heat scalability, said film being of multilayer con- 
portion of the sheathing film and by the withdrawal of struction wherein polyester films are laminated on both 
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surfaces of an aluminum foil and a heat-sensitive adhe- 
sive layer is disposed on that side of the sheathing film 
which becomes the inner side when it is folded in two. 
In the final step, this film will be folded in two along the 
middle together with one collector and three peripheral 
sides will be thermally bonded and the generating de- 
ment will be sealed in the interior. The middle 1 of the 
length of the sheathing film will be taken as the bound- 
ary, and the left-hand side surface portion la will be 



prepared by dissolving lithium borofluoride in 7- 
butyrolactone is then injected into the assembly and 
while degassing the same in a vacuum, the remaining 
bond portion 46 is thermally bonded for sealing. The 
positive and negative rnllec^^rs 5 and 6_ exposed 



through the terminal hol es 2 and 3 form ed in the sheath 
ing fdm se rve as the positive and negative terminals J 2 
and 13, respectively. B y this procedure it is possible to 
form a,thin flat battery h aving both positive and nega- 
hereinafter referred to as the first surface portion and 10 tive terminals installed on one surface of the sheathing 



the right-hand side surface portion lb as the second 
surface portion. The n umerals 2 and 3 d enote positive 
and negative terratnal^oies iormea m fhe second sur- 
face portion, and reference numeral 4 denotes a bond 
margin. 

To assemble the flat battery, as shown in FIG. 2, a 
positive collector 5 in the form of a reversed L-shaped 
aluminum sheet is laid on the second surface portion lb 
of the sheathing flhn 1 so as to cover the positive termi- 



15 



film. A 43 mm wide, 70 mm long and 1.5 mm thick 
battery was produced which, when discharged at a 
constant resistance of 500a, registered a capacity of 
about 350 mAh. 

FIG. 6 is a sectional view taken along the line A-A' 
in FIG. 5. 

The flat battery of the present invention is con- 
structed, as described above, by forming both positive 
and negative terminal holes in one surface of a single 



nal hole 2 firom one side. A negative collector 6 in the 20 two.foid sheathing film, closing said positive and nega- 



form of a nickel sheet is then placed to continuously 
cover the first surface portion la and the negative ter- 
minal hole 3 of the second surface portion lb. In addi- 
tion, a crank-shaped clearance 7 is left between the 
extensions of said positive and negative collectors 5 and 25 
6 so that they do not contact each other. The negative 
coUector 6 will be folded along the middle 1 in the final 
step, and to facilitate this folding, the upper and lower 
edge portions associated with the middle 1 are formed 



tive terminal holes by collectors of respective poles, the 
collector of one pole being bonded to the sheathing film 
to extend across the other surface of the two-fold 
sheathing film, and positioning a flat generating element 
consisting of positive and negative active materials and 
a separator on the collectors, bending the sheathing film 
along the middle thereof, and thermally bonding the 
remaining three sides to seal the same. Thus, as com- 
pared with the conventional arrangement wherein the 



with V-shaped notches €a In this example, the negative 30 J . j , ^ Z^oitix,^ nAcrati^//* 

A., o e„.T, fKo* ;t ^r....^ fh. «nrri«n of "dcs arc scalcd, the opposed positive and negative 



collector 6 has a size such that it covers the portion of 
the first surface portion la excluding the bond margin 4 
and covers the peripheral portion of the negative termi- 
nal hole 3, while the positive coUector 5 has a reversed 
L-shape such that it covers the portion of the second 35 
surface portion lb excluding the bond margin while 
leaving the clearance 7 between the positive and nega- 
tive collectors. However, these collectors may be of 
any desired shape and much smaller than those shown 
in FIG. 2, and their illustrated arrangement may be 40 
reversed. 

Subsequently, an electrically insulating sheet 8 of - 
L-shaped multilayer construction consisting of a heat 
resistant resin film and a heat sensitive resin adhesive 



pole areas can be increased by an amoimt corresponding 
to one side having no bond margin, and so can the bat- 
tery capacity per unit area. Further, since both positive 
and negative terminals are installed on one surface of 
the flat battery, the plate spring-like terminals to be 
provided to the battery receiving case for the associated 
equipment may be provided on one of respective sur- 
faces of the positive and negative poles; thus, the thick- 
ness of the case can be made smaller than in the conven- 
tional arrangement. Since all the surface of the battery 
having no terminal holes is closely contacted by the 
battery receiving substantially positional deviation of 
the battery inside the battery receiving case can hardly 



fihn is thermally bonded so as to cover the region of the 45 take place even under vibration, 
negative collector 6 around the middle 1 and its region 
extending to the second surface portion lb. Metal lith- 
ium, which is a negative active material 9, is stuck to the 
portion 6' of negative collector 6 on the first surface 
portion la (FIG. 3). 

A separator 10 of polypropylene non-woven fabric is 
then placed to cover the exposed portions of the nega- 
tive active material 9 disposed on the negative portion 
6' on the first surface portion la shown in FIG. 3, and 
the negative portion 6'. A positive mix agent 11 which 55 
is in the form of a mixture of carbon fluoride, which is 
an active material, acetylene black and a resin binder, 
pressure bonded to an expanded titanium core, is laid on 
the portions of the positive collector 5 and electrically 
insulating sheet 8 disposed on the second surface por- 60 
tion lb (FIG. 4). The sheathing fihn 1, the negative 
collector 6 covered with the separator 10 and electri- 
cally insulating film 8, and the electrically insulating 
film 8 are then bent along the middle 1, as shown in FIG. 
5. Of the bond margin 4 of the bent sheathing film 1, the 65 
upper and lower bond margin portions 4a (as shown in 
FIG, 5) are then thermally bonded to provide a bag 
form. A predetermined amount of electrolytic solution 



INDUSTRIAL APPLICABILITY 

As described above, according to the present inven- 
tion, it is possible to provide a flat battery which is thin 
50 and whose capacity per unit area is high, which battery 
is useful as a power source for a very thin desktop cal- 
culator and other battery-using equipment. 
What is claimed is: 
1. A flat battery comprising: 
an electrically insulative sheathing fihn including a 
first film portion and a second film portion on op- 
posite sides of a fold line, said film having an outer 
surface and an inner surface opposite said outer 
surface, on both of said first and said second film 
portions, said fold line dividing said inner surface 
into a first inner surface portion on said first film 
portion and a second inner surface portion on said 
second film portion, said film being folded along 
said fold line so that said first inner surface portion 
faces said second inner surface portion, said first 
and second fihn portions being sealed to one an- 
other along the entire peripheries thereof except 
along said fold line, said first film portion having 
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first a first terminal hole and a second terminal hole 
formed therein; 

a first collector formed in a plane on said first inner 
surface portion and having a first terminal portion 
covering said first terminal hole, said first terminal S 
portion being exposed to the exterior of said bat- 
tery through said first terminal hole so as to define 
a first terminal; 

a second collector consisting of a first part formed on 
said first inner surface portion and a second part 10 
continuous to said first part formed on said second 
inner surface portion, said second coUector extend- 
ing across and being folded along said fold line, 
said second part having a second terminal portion 
covering said second terminal hole, said second 15 
terminal portion being exposed to the exterior of 
said battery through said second terminal hole so as 
to define a second terminal, said second part being 
formed in said plane in spaced non-overlapping 
relation to said first coUector, one of said first and 20 
second collectors consisting of a positive collector, 
the other of said first and second collectors consist- 
ing of a negative collector, and 

a fiat generating element between said first and sec- 
ond fdm portions, including a positive active mate- 25 
rial in contact with said positive collector, a nega- 
tive active material in contact with said negative 
collector and a separator separating said positive 
and negative active materials. 

2. A flat battery as set forth in claim 1, wherein said 3d 
second collector is formed with V-shaped notches at 
opposite ends of said fold line. 

3. A fiat battery as set forth in claim 1, wherein said 
sheathing film is mainly a resin film of anti-electrolyte 
multilayer construction having a film-like heat sensitive 35 
adhesive layer disposed at said inner surface. 

4. A flat battery as in claim 1, wherein said first col- 
lector and said second part of said second collector 
have generally L-shaped configurations, said film hav- 
ing respective first and second sides at opposite ends of 40 
said fold line, said first and second terminal holes being 
respectively located at said first and second sides said 
first collector being spaced from said second part of said 
second collector by a step-shaped continuous gap in 
said plane extending from said first side to said second 45 
side so as to separate said first terminal portion from 
said second terminal portion. 

5. A fiat battery as in claim 1, wherein said first and 
second film portions are heat sealed to one another 
along the entire peripheries thereof except along said 50 
fold line. 

6. A flat battery as in claim 1, wherein said fu^t col- 
lector is formed only on said first inner surface portion. 

7. A flat battery comprising: 

an electrically insulative sheathing film including a 55 
first film portion and a second film portion on op- 
posite sides of a fold line, said film having an outer 
surface and an inner surface opposite said outer 
surface, on both of said first and said second fdm 
portions, said fold line dividing said inner surface 60 
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into a first inner surface portion on said first film 
portion and a second inner surface portion on said 
second film portion, said film being folded along 
said fold line so that said first inner surface portion 
faces said second inner surface portion, said first 
and second film portions being sealed to one an- 
other along the entire peripheries thereof except 
along said fold line, said first film portion having 
first a first terminal hole and a second terminal hole 
formed therein; 

a first collector formed in a plane on said first inner 
surface portion and having a first terminal portion 
covering said first terminal hole, said first terminal 
portion being exposed to the exterior of said bat- 
tery through said first terminal hole so as to define 
a first terminal; 

a second collector consisting of a furst part formed on 
said first inner surface portion and a second part 
continuous to said first part formed on said second 
inner surface portion, said second collector extend- 
ing across and being folded along said fold line, 
said second part having a second terminal portion 
covering said second terminal hole, said second 
terminal portion being exposed to the exterior of 
said battery through said second terminal hole so as 
to define a second terminal, said second part being 
formed in said plane in spaced non-overlapping 
relation to said first collector, one of said first and 
second collectors consisting of a positive collector, 
the other of said first and second collectors consist- 
ing of a negative collector, 

a fiat generating element between said first and sec- 
ond film portions, including a positive active mate- 
rial in contact with said positive collector, a nega- 
tive active material in contact with said negative 
collector and a separator separating said positive 
and negative active materials; and 

an electricaliy insulative sheet over said second col- 
lector extending across said fold line between said 
second collector and said flat generating element 
and covering said second part. 

8. A flat battery as set forth in claim 7, wherein the 
electrically insulating sheet is of L-shaped multilayer 
construction consisting of a heat resistant resin film and 
a heat sensitive resin adhesive film. 

9. A flat battery as in claim 7, wherein said first col- 
lector and said second part of said second collector 
have generally L-shaped configurations, said film hav- 
ing respective first and second sides at opposite ends of 
said fold line, said first and seocnd terminal holes being 
respectively located at said first and second sides, said 
first collector being spaced from said second part of said 
second collector by a step-shaped continuous gap in 
said plane extending from said first side to said second 
side so as to separate said first terminal portion from 
said second terminal portion. 

10. A flat battery as in claim 7, wherein said first 
collector is formed only on said first inner surface por- 
tion. 

* * * ♦ * 
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